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Leucadendron pondoense Van Wyk, a new shrub or tree species endemic to the sandstone region of 
Pondoland, is described. A member of section Alatosperma I. Williams subsection Trigona I. Williams, it is 
closely allied to a group of Cape species including L. conicum (Lam.) I. Williams, L. salicifolium (Salisb.) I. 
Williams and L. macowanii Phill. It is probably nearest to L. conicum, from which it is distinguished by longer 
and narrower leaves, smaller inflorescences with reduced basal bracts, male flowers not surrounded by hairs 
at the base, and female flowers with a lateral stigma. L. pondoense is strictly riverine, with a distribution range 
extending in a narrow band over a distance of about 40 km between the Sikatsha and Mnyameni River along 
the Wild Coast of Pondoland . The new species and two subspecies of L. spissifolium (Salisb. ex Knight) I. 
Williams (also from Pondoland) are the only members of the genus known from outside the Cape Floral 
Kingdom, a disjunction of more than 600 km. Current evidence favours changing climatic conditions as an 
explanation of these disjunct distributions. 
Leucadendron pondoense Van Wyk, 'n nuwe struik- of boomspesie endemies tot die sandsteengebied van 
Pondoland, word beskryf. Dit behoort tot seksie Alatosperma I. Williams subseksie Trigona I. Williams en is 
dus nou verwant aan 'n groep Kaapse spesies waaronder L. conicum (Lam.) I. Williams, L. salicifolium 
(Salisb.) I. Williams en L. macowanii Phill. Dit is waarskynlik die naaste verwant aan L. conicum, waarvan dit 
verskil ten opsigte van die langer en smaller blare, kleiner bloeiwyses ondersteun deur gereduseerde basale 
skutblare, manlike blomme sonder 'n krans hare aan die basis en vroulike blomme met 'n laterale stempel. L. 
pondoense is 'n rivieroewer-spesie met 'n verspreidingsgebied wat in 'n smal gordel tussen die Sikatsha- en 
Mnyamenirivier langs die Wildekus van Pondoland strek. Die nuwe spesie, asook twee subspesies van L. 
spissifolium (Salisb. ex Knight) I. Williams (ook uit Pondoland), is die enigste verteenwoordigers van die genus 
wat buite die Kaapse Floristiese Ryk bekend is, 'n onderbroke verspreiding van meer as 600 km. Huidige 
getuienis ondersteun veranderende klimaatstoestande as verklaring vir hierdie onderbroke verspreidings-
patrone. 
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Introduction 
Extensive botanical exploration and a better knowledge 
of the taxonomy of several taxa have shown that the 
outcrops of Natal Group sandstones (S . Afr. Committee 
for Stratigraphy 1980) in Natal and Transkei harbour 
several undescribed taxa which are either uncommon or 
absent on surrounding substrates . Phytogeographically 
the southern NatallPondoland region of Natal Group 
sandstone is of special interest. This regional centre of 
endemism, referred to as the Pondoland Centre (van 
Wyk 1989) , is particularly rich in endemic trees and 
shrubs, many of which are considered to be palaeo-
endemics . Also noteworthy among its endemic flora , is a 
distinct present-day Cape element. 
The genus Leucadendron R. Br. has the great majority 
of its about 80 species confined to the Cape Fold 
Mountains - centre of the Cape Floral Kingdom. Intri-
guing , however, is the occurrence of members of the 
genus in the Pondoland Centre , a disjunct distribution of 
more than 600 km. In this paper a rare new shrub or tree 
species of Leucadendron is described from the latter 
region. 
Leucadendron has been subdivided into two sections 
and 14 subsections mainly on the basis of fruit characters 
(Williams 1972) . In section Leucadendron (c. 48 
species) , which is presumed to be the more primitive , the 
fruit is a nut or nutlet , either biconvex (most species) or 
ventricose with the perimeter ridged or narrowly winged 
(the four species of subsection Ventricosa 1. Williams). 
Section Alatosperma I. Williams (c. 32 species) is 
characterized by a samaroid fruit with its perimeter 
winged or ridged , either conspicuously (most species) or 
narrowly (the monotypic subsection Brunneobracteata 1. 
Williams and the eight species of subsection Trigona 1. 
Williams). Slight realignments to the system of Williams 
(1972) have been proposed by Midgley (1987b). 
In his admirable monograph on Leucadendron, 
Williams (1972) recognized two taxa of section Alato-
sperma as being the only members of the genus to occur 
outside the Cape Floral Kingdom . These are the grass-
land geoxylic suffrutices L. spissifolium (Salisb. ex 
Knight) Williams subspp. natalense (Thode & Gilg) 1. 
Williams and oribinum 1. Williams , both confined to the 
Pondoland Centre. Williams (1972) did not see material 
of the new species described in the present paper. The 
oldest collection traced (Strey 8676), dates from 1969. It 
was collected again by the author in 1976 (Van Wyk 
1632) and all other collections were made after 1983 . In 
addition to its phytogeographical significance, the new 
species is of particular evolutionary interest in displaying 
characters suggestive of both entomophily and 
anemophily. 
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Description 
Leucadendron pondoense Van Wyk, sp. nov. 
Inter species sect. Alatospermatis subsect. Trigonae ad L. 
conicum accedens , a quo imprimis differt foliis longioriblls et 
angustioriblls , inflorescentiis minoriblls et bracteis basaliblls 
deminutis , f10ribus masclliinis sine verticillo pilorllm ad basim, 
f10riblls femineis stigmate laterali. 
TYPUS.- Transkei: Mlambomkulu River , c. 2.5 km 
upstream from Waterfall Bluff, 6 December 1986, Van Wyk & 
Matthews 7808 (PRU, holotypus!; NBG!, NH! , PRE!, 
isotypi). 
Evergreen , dioecious shrub or tree up to 6 m tall , with a 
single trunk up to 200 mm diam., without a persistent 
subterranean rootstock; old plants often with the trunk 
oblique owing to floods; bark pale grey or grey-brown, 
smooth, with minute pustules. Branchlets erect or 
spreading, arising from immediately below the previous 
year's inflorescence, numerous and slender in male , 
slightly fewer and thicker in female, bright pink to red 
and ad pressed puberulent when young , appearing silvery 
adpressed-puberulent in dried material , becoming 
glabrescent , brownish or greyish with age. Leaves 
subpetiolate, spreading; lamina linear, somewhat 
falcate, in male plants 35-50(-60) x (2.5-)3 .0-4 .0 
mm, in female plants 50-70 x 3-4 mm, at first sparsely 
silvery pubescent (denser on abaxial surface) and ciliate , 
soon becoming glabrous except at the extreme base , 
coriaceous, dark green and shiny; apex mucronate , 
mucro subulate, red , 2-4 mm long, broadly and 
shallowly grooved above; base gradually tapering, 
petiolar portion pink to red , c. 2 mm long , twisted , 
usually densely adpressed pubescent when mature. 
Involucral leaves absent. Male inflorescences capitate , 
more or less globose, c. 10 mm diam., solitary, terminal, 
conical in bud, unscented; peduncle 3-5 mm long, 
densely silvery pubescent, usually with c. 3 small 
transitional leaves. Basal bracts c. 2 x 3 mm , about 8 in 
number, linear, becoming broadly elliptic and acute 
towards the head, basal portion thick and fleshy, ciliate 
and densely pubescent abaxially. Floral bracts c. 2 x 1.5 
mm, obtuse or acute, ciliate and densely pubescent 
below. Buds c. 4 mm long , pubescent; apex pale cream , 
swollen and subquadrangular. Perianth divided into 4 
parts above; segments coherent below, cream-coloured. 
Perianth tube c. 2 mm long , glabrous. Claws c. 1 mm 
long, recurved through 90-180° at anthesis, densely 
pubescent outside. Limbs c. 1.5 mm long, slightly 
concave , densely pubescent outside, hooked at the apex. 
Anthers c. 1 mm long , spathulate, connective occasion-
ally brown. Stigma abortive, c. 1 mm long , clavate, 
acting as a pollen presenter. Style c. 3 mm long, slightly 
narrowed above, weakly pubescent below. Hypogynous 
scales c. 1.5 mm long, acicular; nectar seen at throat of 
perianth tube. Receptacle c. 5.5 x 2 mm, narrowly 
ellipsoid. Female inflorescences 12-15 x 8-9 mm, 
ellipsoid, solitary, terminal on scattered branchlets, less 
numerous than on male plants , the florets arranged in 
5-8 ascending spiral rows with about 5-8 in each, 
unscented. Basal bracts as in male. Floral bracts c. 2 x 5 
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mm , broadly elliptic, obtuse; abaxial surface densely 
silvery pubescent towards middle and base; margins 
ciliate. Buds c. 3 mm long, narrowing slightly towards 
apex , densely pubescent; stigma concealed or exposed in 
buds lacking the anterior limb. Perianth tetramerous, 
cream-coloured; segments coherent below. Perianth 
tube 2.0-2.5 mm long, transversely compressed , densely 
pubescent becoming almost glabrous towards the base. 
Claws c. 1 mm long, posterior one more or less erect, 
two lateral ones usually recurved through c. 90°, 
anterior one (if present) through c. ]80°, outer surface 
densely pubescent. Limbs c. 0.75 mm long, outer surface 
densely pubescent, anterior one glabrous and the first to 
recurve at anthesis , occasionally hairy or absent. Stamin-
odes 0.5 mm long, vestigial ; anterior staminode absent. 
Ovary c. 1 mm long, ovoid , densely pubescent. Style 
1.75-2.00 mm long, glabrous. Stigma up to 1.25 mm 
long, lateral , oval or circular, not cleft. Hypogynous 
scales as in male; nectar in minute quantities occasionally 
seen. Receptacle c. 8 x 2 mm, narrowly ellipsoid . 
Fruiting head a cone, 25-35 x 15-20 mm , outer surface 
glabrous , with bracts densely pubescent abaxially, 
broad , laterally lobed and coherent towards base . Fruit a 
nut, 4- 5 x (2 .5-)3.0-3.5(-4.0) mm , obovate in out-
line, dull black, pitted , very sparsely pubescent , 
perimeter narrowly (0.1- 0.2 mm) winged or ridged, 
adaxial surface convex , with a longitudinal median ridge , 
abaxial surface more or less flat, apex occasionally 
slightly emarginate , basal scar surrounded by a few short 
hairs. (Figures 1 & 2). 
Flowering has been recorded from September to 
December. Pollination is probably effected mainly by 
insects. Fruits ripen some months later and are released 
from the cones after about one year, or usually at least 
before the appearance of the next crop of female inflor-
escenses (it is not known to what extent flowering occurs 
each year). Old, dehisced and dry cones assume a 
blackish colour and persist on plants for several years. 
Apart from the degree of modification of the anterior 
perianth segment in females and some minor differences 
in the size and shape of various plant parts , the species 
does not vary significantly. Although L. spissifolium 
subsp . natalense was frequently seen growing in close 
proximity to it , no hybrids have as yet been found. 
Distribution and habitat 
Leucadendron pondoense is strictly riverine with a very 
limited distribution range extending in a narrow band 
over a distance of about 40 km along the so-called Wild 
Coast of Pondoland (Figure 3) . At present the southern-
most record is from the Sikatsha River near the village of 
Cutweni, and the northernmost a confirmed sight record 
below the spectacular Nxa Xas Falls on the Mnyameni 
River. Possibly because of less severe flooding , the 
species is found mainly along the many short and 
relatively small streams and rivers originating in the area 
of the coastal scarp. It is particularly common within 
about 5 km from the coast along the lower reaches of the 
Cutweni, Mfihlelo, Mlambomkulu, Lupatana , Mkweni, 
Daza and Mkambati Rivers. 
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Figure I Leucadendron pondoense , male plant. 1. habit , plant c. 4 m high ; 2. flowering branch let, xl; 3. inflorescence, x 2; 4. 
inflorescence, longitudinal section showing receptacle, x 2; 5. basal bract of inflorescence, abaxial view, x 7; 6. floral bract, 
abaxial (left) and adaxial view, x 7; 7. flower, x 10; 8. gynoecium with hypogynous scales, x 10; 9. apex of foliage leaf, x 3 (Van 
Wyk & Matthews 7808). 
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Figure 2 Leucadendron pondoense, female plant. 1. flowering branchlet showing young inflorescences and an old dehisced cone, 
x l; 2. inflorescence , x 1.5; 3. inflorescence , longitudinal section showing receptacle , x 1.5 ; 4. basal bract of inflorescence, 
abaxial view , x 7; 5. floral bract, abaxial (above) and adaxial view, x 5.5; 6. flower, x 10; 7. gynoecium with hypogynous scales , 
x 10; 8. old dry flower from dehisced mature cone, x 10; 9. apex of foliage leaf, x 3; 10. mature cone before dehiscence, xI ; 11. 
seed , adaxial view showing longitudinal median ridge, transverse section below, x 6 (Van Wyk & Matthews 7809). 
462 
160 
Figure 3 The 
pondoense. 
/180 300 I 31 0 
known distribution of Leucadendron 
The average annual rainfall for the region is 1 200 mm 
(records for 56 years at Mkambati Game Reserve) of 
which 61 % occurs between September and February. A 
minimum of 50 mm is expected every month of the year 
(Shackleton 1989) . Relative humidity is high throughout 
the year with a yearly mean of 74%. The area has a 
relatively equable temperature regime with regard to 
both diurnal and seasonal variations. The mean annual 
temperature ranges between 20.1 and 20.6°C and frost 
is absent (Weather Bureau 1986; Shackleton 1989). 
Leueadendron pondoense grows in shallow, acidic, 
sandy soils derived mainly from Natal Group sandstone, 
and usually between boulders. Plants grow gregariously 
along streams and on islands in river beds where at least 
their roots are periodically submerged. Typical of this 
habitat is the presence of dense stands of Prionium 
serra tum (L. f.) Drege ex E. Mey., a Cape disjunct 
particularly characteristic of streams in the sandstone 
areas of Pondoland. Woody Pondoland Centre endemics 
commonly associated with L. pondoense include Eugenia 
verdoorniae Van Wyk, May tenus baehmannii (Loes .) 
Marais and Syzygium pondoense Engl. 
Drainage systems within the distribution range of L. 
pondoense traverse mainly grassland with small, isolated 
patches of scrub and forest, particularly in some of the 
deeply incised gorges. These grasslands are very 
productive, permitting a high burning frequency of two 
to three times per annum (Shackleton 1989). L. pondo-
ense lacks a persistent rootstock and is readily destroyed 
by fire which may burn vigorously to the edges of water 
courses. The remains of mature plants of the species 
killed this way have occasionally been noticed along 
streams. However, fires normally do not penetrate very 
deeply into the stands of Prionium serratum, or into the 
islands in the rivers, thereby suggesting that the 
protection given by this species may be crucial to the 
survival of L. pondoense. Because of the shallow soils 
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and a resultant relatively superficial root system, large 
trees of the species are nevertheless easily uprooted and 
killed during floods. 
Specimens examined 
-3129 (Port St. Johns): Mkambati Game Reserve [MGR], 
Daza Stream (- BD) , Abbott 1974 (NH, PRU) , 3244 (K , 
PRU) , 3245, 3246 (PRU) , Nicholas & Smook 2458 (PRE), 
Piper s.n . (PRU 50929a & b), Smook 6144 (PRE), Van Wyk & 
Matthews 7996, 7997 (KE! , PRU); Mkweni River, c. 1 km 
upstream from the river mouth (-BD), Van Wyk 1632 (PRE, 
PUC) , Van Wyk & Matthews 7871(KET, NBG , PRU), 7872 
(KET , PRE, PRU); Lupatana (- BD), Van Wyk & Matthews 
7921, 7922 (NBG , PRE, PRU); Mlambomkulu River , c. 2.5 
km upstream from Waterfall Bluff (-BD) , Van Wyk & 
Matthews 7807 (PRU) , 7808 (PRU, halo.; NBG , NH , PRE) , 
7809 (NBG, NH, PRE, PRU) ; Sikatsha River below Mfih lelo 
Falls , near Cutweni (-BD), Van Wyk 8464 (KET , PRE, 
PRU). 
-3130 (Port Edward): MGR , Mkambati River (- AC), 
Abbott 1959 (NH , PRU), lordaan 314 (NH) , Strey 8676 (NH); 
MGR , Mgwegwe River (- AC) , Abbott 2239, 2240 (PRU). 
Discussion 
Diagnostic characters and taxonomic affinities 
The supposed relationship of Leueadendron pondoense is 
with section Alatosperma subsection Trigona. This is 
evidenced by the fruit being narrowly winged and less 
than 5 mm wide, female perianth segments coherent and 
dense ly pubescent, mature cone bracts coherent towards 
the base, and leaves with a flat lamina [in Williams 
(1972) 'connate' should be read as 'coherent' and 
'adnate' as 'connate ']. Subsection Trigona comprises 
eight species, all confined to the Cape Floral Kingdom 
and occurring mainly in acid soil derived from sandstone 
of the Cape Supergroup. 
Within subsection Trigona, L. pondoense is part of a 
closely allied group that includes L. eonieum (Lam.) T. 
Williams, L. salieiJolium (Salisb.) I. Williams and L. 
maeowanii Phill. , all which may have been derived from 
a common ancestor. It appears to be nearest to L. 
eonieum. Like L. pondoense, these species grow in damp 
ground near stream sides and they are small single-
stemmed trees or shrubs usually at least 2 m tall. The 
three related species are considered to be anemophilous , 
although L. saheiJolium retains some entomophi lous 
characters (Williams 1972; Vogts 1982). 
Modifications indicative of a trend towards anemo-
phily, an advanced condition in Proteaceae (Johnson & 
Briggs 1975) , are also displayed by L. pondoense. These 
include the lack of involucral leaves below the 
inflorescences, pale cream and scentless flowers, 
absence of the anterior limb (occasionally) and 
staminode in female flowers and a relatively large lateral 
stigma. On the other hand , the hypogynous floral scales 
are still well developed and function as nectaries, 
whereas in male flowers the pollen presenter still carries 
some pollen, although not very efficiently, resulting in a 
fair proportion of grains being retained by the anthers. 
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Hence, L. pondoense apparently represents an evolu-
tionary stage intermediate between entomophily and 
complete anemophily. Further field studies on its 
pollination biology may help to elucidate its phylogen-
etic position. 
Although many individual characters of L. pondoense 
are also found in other members of subsection Trigona, 
it can easily be distinguished by its combination of habit; 
red, densely puberulent branchlets; narrow (3-4 mm 
wide), glabrescent leaves displaying only weak sexual 
dimorphism; lack of involucral leaves in both sexes; 
reduced, inconspicuous basal bracts; a densely 
pubescent male perianth (claw and limb) not surrounded 
by a few long hairs at the base; female flowers with 
densely pubescent ovaries, which develop into slightly 
pubescent fruits, and mature cones which usually dehisce 
before the appearance of new female inflorescences. 
The first collections of L. pondoense were invariably 
misidentified as L. spissifolium, either subsp. natalense 
or subsp. oribinum, until now the only members of the 
genus recognized in the Pondoland Centre. Because of 
their narrow leaves, dried specimens of the new species, 
in particular sterile ones, bear a superficial resemblance 
to subsp. oribinum . Male plants of the latter also vaguely 
resemble the new species in their lack of conspicuous 
involucral leaves below the inflorescence. But in the 
fie ld L. pondoense can immediately be distinguished by 
its habit, and is unlikely to be confused with either 
subsp. natalense or subsp. oribinum. These plants are 
shrublets about 0.5 m high, with several stems arising 
from a persistent rootstock . Both are found in open 
grassland, particularly on damp south-facing slopes and 
coppice freely after fire. Also the distribution of subsp. 
oribinum is not known to overlap with that of L. 
pondoense. Moreover, L. spissifolium is placed in 
subsection Alata, a group which unlike subsection 
Trigona, is characterized by the fruit being conspicuously 
winged and the mature female perianth segments free 
and glabrous, or almost so. In addition to its sectional 
characters and dwarf habit, subsp. natalense can easily 
be distinguished from the new species by its relatively 
wide leaves (8-10 mm), showy ivory-white involucral 
bracts in both sexes and bright yellow male flowers, each 
surrounded at the base by a whorl of long hairs. The 
distribution of these two taxa does overlap. 
A divergence index (d.i .), comprising the sum of 
weight of all presumed derived character states present 
in a species, was recently proposed for Leueadendron 
(Midgley 1987a). By utilizing the same divergence 
characters and postulated polarities (see Midgley 1987a; 
derived characters present : 1,2,3,4,5,6,7,8, 11, 12, 
14, 19,25), a d.i . = 6.75 is obtained for L. pondoense. 
This reflects a relatively derived condition for the 
species , not only within section Trigona, but also within 
the genus as a whole. Index values for its proposed 
closest relatives are 5.75 for L. conieum, 6.50 for L. 
salieifolium and 7.25 for L. maeowanii (Midgley 1987a). 
Although most of Midgley's postulated ancestral and 
derived conditions are acceptable, a few are open to 
criticism (e .g. his characters 6 and 19). However, 
reinterpretation of these would not significantly alter the 
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d.i. value obtained and therefore the conclusion as to the 
derived nature of the new species. 
Possible causes of disjunction in Leucadendron 
Leueadendron pondoense shows a disjunction of more 
than 600 km with the nearest other member of subsec-
tion Trigona in the Cape Fold Mountains. This matches 
almost exactly the disjunction between L. spissifolium in 
the Pondoland Centre and its subsp. phillipsii Williams 
in the south. In the case of L. spissifolium, however, 
there is also an isolated population of plants, tentatively 
associated with subsp. natalense, on a geologically old 
dune in the Dwesa Nature Reserve, about 100 km to the 
south of the Pondoland Centre. This congruence in 
distribution patterns nevertheless strongly suggests a 
common explanation for these disjunctions, and in fact 
similar , often more striking Cape/Pondoland disjunc-
tions, in several other, unrelated taxa (e.g. Cliffortia 
odorata L. f ., Caesia eontorta (L. f.) Dur. & Schinz, 
Heliehrysum diffusum DC., Loxostylis alata Spreng. f. ex 
Reichb., Ps€udoseolopia polyantha Gilg, Prionium 
serra tum (L. f.) Drege ex E. Mey., Raspalia Brongn . 
and Restio tritieeus Rottb.). 
Leueadendron is a typical Cape floristic element. As a 
genus, it is almost completely confined to the acid soils 
derived from rocks of the Cape Supergroup, notably the 
quartzitic sandstones of the Table Mountain Group 
(Williams 1972). Only on the relatively recently exposed 
Bredasdorp Formation a few species have become 
adapted to a more alkaline substrate. As these newly 
exposed surfaces were restricted between the ocean and 
Cape Fold Mountains, colonization of the latter areas by 
the genus was probably facilitated by the lack of a 
competitive non-sandstone regional flora. 
The Natal Group sandstones of the Pondoland Centre 
are the nearest significant outcrops of comparable rocks 
to those of the Table Mountain Group. It may therefore 
be significant that the outlier occurrence of Leuea-
dendron is largely confined to the Pondoland Centre. 
Williams (1972) already speculated that edaphic factors 
may account for the marked disjunct distribution of L. 
spissifolium. He raised the possibility of an earlier direct 
sandstone link between the Table Mountain Group (= 
Series) of the Cape and the sandstone area of 
Pondoland. A once direct sandstone link between these 
two regions was also advocated by van Wyk (1985, 1989) 
to explain some of the floristic features of the Pondoland 
Centre. 
Separation of the African and South American contin-
ental blocks, and the concurrent creation of the Great 
Escarpment (Partridge & Maud 1987), could have 
played a role in the severance/provision of a possible 
direct Cape/Pondoland link. Drift onset between the two 
blocks was initiated during the lower Cretaceous (e. 127 
Ma), with dates of around 100 Ma having been suggested 
for the final separation of the Falkland Plateau from the 
southern tip of Africa (Dingle et al. 1983). Evidence 
from Natal suggests that by the mid-Cretaceous the 
Great Escarpment had already receded some 100 km 
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from the coast line (Partridge & Maud 1987). Specu-
lative hypotheses on Cape/Pando land geological links 
obviously depend on the former existence of surface 
outcrops of similar sandstones adjacent to south-eastern 
Africa (the Falkland Plateau) at or soon after the break-
up of Gondwanaland. However, present interpretation 
of available sedimentation data would rather suggest a 
shallow water , anoxic marine environment over parts of 
the Falkland Plateau prior to, and following, continental 
separation (Dingle et al. 1983). 
The isolated taxonomic position and distantly occur-
ring putative relatives of some of the taxa endemic or 
largely confined to the Pondoland Centre, have been 
taken as possible indications of a very ancient vicariate 
event or events (van Wyk 1989). Examples of such taxa 
are: Jubaeopsis caffra Becc., which has distant relatives 
in South America and Madagascar (Uhl & Dransfield 
1987; Dransfield 1989; Johnson 1989); Rhynchocalyx 
lawsonioides Oliv., which is taxonomically isolated with 
putative relatives including Alzateaceae from tropical 
South America and Penaeaceae from the Cape (Graham 
1984; Dahlgren & van Wyk 1988); Colubrina nicholsonii 
van Wyk & Schrire, which has its nearest relatives on 
Madagascar (van Wyk & Schrire 1986); Tricalysia 
africana (Sim) Robbrecht , which has its closest relatives 
in Central Africa (Robbrecht 1985) . Viewed in the 
context of the occurence of the Proteaceae on various 
southern continents, possible explanations for the Capel 
Pondoland distribution pattern of Leucadendron should 
therefore include the consideration of ancient tectonic 
events. 
The Proteaceae is considered to be an ancient South-
ern Hemisphere family of which the ancestors of most 
major groups may have differentiated before the break-
up of Gondwanaland (Johnson & Briggs 1975). 
However, considering the relatively little divergence 
between L. pondoense and its Cape allies, and between 
the Cape/Pondoland subspecies of L. spissifolium, it 
seems highly unlikely that the disjunction of the genus is 
Cretaceous in origin . By using the d.i. of Leucadendron 
species confined to the calcareous substrates of the 
Bredasdorp Formation as a time reference, Midgley 
(1986a, 1987a) argued that the disjunct distribution of L. 
spissifolium (d.i. = 7.5) was probably established not 
earlier than about 3 Ma before the present , which is 
approximately the time when this formation was exposed 
by regression of the sea. The same argument could also 
apply to L. pondoense and its suggested Cape allies. 
Although it should be noted that the soundness of 
Midgley's assumption that the species with a greater d.i. 
are the more recent, may be a point of contention. 
Although very slim, there also remains the possibility 
that the Cape/Pondoland disjunct populations of these 
species could have evolved through polytopy from 
mutual, probably now extinct ancestors which became 
separated at a much earlier time. 
Midgley (1986b) , after considering several possibili-
ties, suggested that major climatic changes best explain 
the Cape/Pondoland disjunction in Leucadendron. He 
postulated the once continuous distribution of L. 
spissifolium along the coast between the two regions 
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during wetter climatic phases. The subsequent 
intervention of more arid conditions, probably during a 
Pleistocene glacial, led to range contraction and ultimate 
elimination of the species from intervening habitats. The 
relict population of the species at Dwesa, as well as its 
preference for damp, more temperate south-facing 
slopes in the grasslands of the Pondoland Centre, would 
indeed appear to support such an hypothesis. 
Whereas almost complete extermination by aridifica-
tion of a grassland species such as L. spissifolium seems 
quite likely, it is more difficult to explain the total 
elimination of a riverine species such as L. pondoense 
from the many intervening stream habitats. This could 
possibly be explained by assuming that during its prior 
distribution along the east coast, it coexisted with many 
other Cape floristic elements, all forming part of a 
general northward expansion of fynbos vegetation. 
Following climatic change and subsequent effects on the 
composition of its associated plant communities, L. 
pondoense could have been competitively exterminated 
by the new regional flora. The Pondoland Centre, 
however, could have served as refuge for some of these 
fynbos elements, since it has been concluded that any 
substrate different from the typical regional one so 
weakens competitive dominance by the regional vegeta-
tion that endemics find a place (Gankin & Major 1964; 
Major 1988). Indeed, the streambed plant communities 
of which L. pondoense forms a part, often display a 
striking Cape floristic element, including species of 
Restionaceae, Anthospermum L., Aspalathus L., Erica 
L., Euryops Cass., Podalyria Willd., Psoralea L., 
Prionium E. Mey., Struthiola L. and Watsonia Mill. This 
is particularly noticeable along the Mlambomkulu River, 
in the vicinity of which large stands of another pro tea-
ceo us Pondoland Centre endemic, Leucospermum 
innovans Rourke , are also found. 
Midgley (1986b, 1987a, b) furthermore contends that 
climate (particularly soil moisture), rather than edaphic 
factors , is the more important for delimiting the fynbos 
from adjacent vegetation types. The fynbos vegetation 
type is, however, superimposed on a unique floristic 
element which allows the recognition of the Cape Floral 
Kingdom (Good 1974; Takhtajan 1986). As pointed out 
elsewhere (van Wyk 1989), the two different concepts , 
Cape floristic element and fynbos vegetation type, are 
frequently not clearly distinguished in the literature . 
Whereas climatic factors (including its indirect effect on 
fire frequency) may well have played a role in the 
development and demarcation of fynbos as vegetation 
type, I maintain (van Wyk 1990) that edaphic factors 
(not necessarily available plant nutrients) were basic to 
the development of the floristic endemism of the Cape 
Floral Kingdom (and the fynbos vegetation according to 
authors such as Cowling & Campbell 1980, 1983). Many 
taxa are strictly confined to soils derived from rocks of 
the Cape Supergroup, the main structural component of 
the Cape Fold Mountains . The geographical location of 
the latter at the southern tip of the African continent 
since at least the lower Cretaceous, is also significant. It 
has been suggested that once species have become 
endemic to this geological formation, they are usually 
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unable to follow further migrations of the flora assoc-
iated with climatic changes and fluctuations (van Wyk 
1989) . I therefore concur with Cowling (1983) that the 
Cape flora was never displaced from this region. On the 
other hand, mountain ranges provide a wide variety of 
habitats, many of which could serve as refuges in times 
of climatic change. Through differential extinction and 
speciation, climatic fluctuations, particularly during the 
Pleistocene, could therefore have contributed to the high 
floristic diversity and endemism (particularly at lower 
taxonomic levels) of the Cape Fold Mountains (including 
the Pondoland Centre). 
Current evidence would therefore seem to favour (but 
not establish) the climatic hypothesis (Midgley 1986b) 
for the disjunct Cape/Pondoland Centre distribution of 
Leucadendron. Although the geological preference 
diplayed by extant members of Leucadendron appears to 
be difficult to reconcile with the climatic hypothesis, it is 
possible that the ecophysiological responses of members 
of the genus were different in the past. It is also possible 
that the genus could display wider tolerances of edaphic 
factors if competition with other plants is reduced, for 
example by extermination of the regional flora during 
periods of climatic change . In this regard there is a need 
for more information on the autecology of the genus. 
Climatic and geological effects are not, however, 
mutually exclusive and both have probably contributed 
jointly to the current geographic pattern. Furthermore, a 
former distribution of Leucadendron between Pondo-
land and the Cape need not have been continuous at the 
wider scale [as proposed by Midgley (1987b)] . Although 
long-distance seed dispersal is unlikely in a dioecious 
taxon such as Leucadendron (Midgley 1986b, 1987b) , a 
broken series of suitable habitats between the two 
regions (like the one in Dwesa Nature Reserve) could 
well have led to range expansion through jump dispersal. 
There is, clearly, also a need for more detailed 
information on the geomorphic evolution of the region, 
in order to confirm this idea. 
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